Computed tomography (CT) has allowed stereotactic biopsies of intracranial lesions to be performed with a high degree of accuracy and safety utilising multiple techniques.'-" The majority of these methods have used a stereotactic frame fixed to the patient at the time of CT scan.' 2479 These frames have been either modifications of conventional stereotactic frames or frames developed specifically for use in the CT scanner. While they have been used safely and effectively, a major criticism has been the large amount of CT time required. It 
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Computed tomography (CT) has allowed stereotactic biopsies of intracranial lesions to be performed with a high degree of accuracy and safety utilising multiple techniques.'-" The majority of these methods have used a stereotactic frame fixed to the patient at the time of CT scan.' 2479 These frames have been either modifications of conventional stereotactic frames or frames developed specifically for use in the CT scanner. While they have been used safely and effectively, a major criticism has been the large amount of CT (fig 1) .4 Four rod sets were attached to the base ring, centred at 00, 90°, 1800 and 2700. Each of these rod sets consisted of two perpendicular lucite rods 18 mm in diameter and 12 cm high. The two perpendicular rods were connected by a slanted rod, which had a diameter of 6 mm. These rods were mounted on a flat aluminum plate, which was fixed to the base by a set of screws. The attached rod system allowed adequate space for the attachment of the frame to the head by stainless steel CT-guided stereotactic biopsies using a modified frame and Gildenberg techniques clamps and free movement of the "bow" of the patient was in the CT scanner or in the operating room. A Riechert-Mundinger frame. Software modification to the biopsy needle was then used to obtain a tissue sample. If Pfizer 0450 CT scanner was made to allow the input of the the biopsy was performed in the CT suite, determination of position of the localising rods and the target points using the exact position of the stereotactic needle could be subthe cursor on the CT console. In order to allow this system sequently performed by a CT scan while the needle was in to be used on alternative CT scanners, a similar computer place. program for the transformation of the CT coordinates to stereotactic coordinates was also developed for a hand-Gildenberg technique An enhanced CT scan was made on held programmable calculator (Hewlett Packard HP-41 any scanner which allows a lateral scout view and gantry CV, Andover, MA). Patients were prepared either in the tilt adjustment to be performed ( fig 2) . In this way, the operating room or in adjacent quarters in the radiology scan could be done through a baseline that included bony department and had the CT modified stereotactic frame landmarks which could be later duplicated on a lateral attached to their head. They were then brought into the CT skull film in the operating room. The slice through the scanner where a standard enhanced scan was performed. bony landmarks was designated the reference slice. After The X, Y, and Z coordinates were determined on either the scan was completed, multiple target points were the computer console, or the hand-held computer, and the selected using the computer console. Each target point was trajectory was established on the Riechert-Mundinger given an alphabetical letter for identification. A zero slice Phantom ring. A burr hole was then placed either while the was then selected to establish the zero point. The zero slice letter was identified by its parameters: the slice on which the target appears and its distance from the reference slice, which represents the vertical coordinate (Z), the relationship of the target to the zero point on the AP axis (X) and the lateral relationship of the target to the zero point (Y). The stereotactic surgery was then performed in the operating room with any stereotactic frame. A burr hole was placed and the patient was positioned in the stereotactic frame. Standard AP and lateral radiographs were taken. The line representing the reference slice was drawn on the lateral film using the bony landmarks from the CT scan scout film. The line representing the zero slice was then drawn on the same lateral film at the appropriate distance above the reference slice after correcting for appropriate magnification factors. On this zero slice, the midposition between the outer tables of the frontal and occipital bones was marked. Using these two lines, all necessary parallel target lines could be drawn. A line perpendicular to all of these parallel targets lines was then made through the zero point. This perpendicular line identified the zero point that will be seen on each of the CT slices. With the zero point identified on the lateral skull film, the prior AP calculations for each target point could be marked on the lateral film using the appropriate magnification factors. From the AP radiograph, the relationship of the exact midline of the skull to the midline of the stereotactic frame could be established. Then, the distance from the midline to the target point, as established from the CT scan, could be noted.
The stereotactic frame was then adjusted so that the coordinates for the first target point coincides with the target point of the apparatus. Radiographs confirming this were taken and a stereotactic biopsy needle was inserted to the 592 group.bmj.com on May 29, 2017 -Published by http://jnnp.bmj.com/ Downloaded from CT-guided stereotactic biopsies using a modifid frame 5) . At this institution, a blunt-tipped, metal biopsy needle with a 1 cm side port has been used. Within the outer needle is an identical smaller needle with a similar sized side port. The side port is inserted to the target point and, under suction, the inner needle is rotated within the outer needle, thus cutting a core of tissue within the inner needle. The specimen obtained is a cylinder of tissue 2 x 20 mm. At the target point, from one to four quadrant biopsies are obtained and sent for frozen section. While the frozen section is being performed, the second target point is selected, but the needle is not inserted unless the initial specimen is not diagnostic. The lesion is biopsied until a definitive diagnosis is made or it becomes apparent that such a diagnosis must await permanent sections. Among these seven patients, two developed postoperative complications. In the first (case 1), a patient with a mucormycosis abscess, a postoperative seizure occurred. A subsequent CT scan demonstrated only a small haematoma and a slight increase in the perilesional oedema. Although amphotericin B therapy was begun, the lesion progressively enlarged and the patient expired within 4 days. The second complication occurred in Case 4 and consisted of a mild transient postoperative increase in right hand weakness.
In five of the seven patients biopsied with this technique, general anaesthesia was employed and the procedures ranged in duration from 4-8 hours. The prolonged time for these procedures was based largely upon inexperience, and transportation from the operating room to the CT suite. In the 7th case, the procedure was performed under local anaesthesia utilizing the CT suite and an adjacent room for the entire procedure, which was performed in slightly over 2 hours. This was felt to represent the optimal way in which this technique could be done. 
